<l9>B*ffl»afJf ( J P > (12)4* fH # $H (A) <H)tttfU16aNS9 

#§§¥9-172055 

(43) £N B ?U9^ ( 1 9 9 7 ) 6 ^308 



E 

(51) Int. CI. 




F I 1 




H01L 21/68 




HOIL 21/68 


R 


B23Q 3/15 




B*2 3Q 3/15 


D 


C23C 14/50 




C23C 14/50 


D 


H02X 13/00 




H02X 13/00 


D 






§S#®<Z>&16 OL (ilOI) 


(2l)i£EIft# 


^EJ? 7 - 3 3 0 6 6 3 


(7 1 ) tb fiS A 


000005223 








&± ' 


(22) as m a 


¥ J* 7 ( 1 9 9 5 ) 1 2 




to % )W 9k n\ m * & K ± * ffl * 4 T S 1 ft 








1 






(72) «M 
























(72)3S«* 


& # * a 








38S ill » JH « ?fr * fi K J: /h ffl * 1 0 1 5ft 














(74)ftJi A 


S ± 5ffl « < fl- 3 £ ) . 











(54) 0ttf r"^&^!>X/\0!ftf^ffi 



(57) [fitt] 




e o « ss c in «k o a /h ft see 2 s ffi i-t 6i n r *s o , & 

ft/haSSig 2 8 Oft* ii 5c «fc Ofe^$^JEf« 



1 

(i 6) *tTiiii|^ (i 2) Elicit f 5 

tttiO^m (22) ft8€#©&m 1 QBO&ffilZ 

(2 6) t 

(2 8) #atf&ftT*5*K *a/hfc£S (28) ©& 
xa (W) ££H«C£&»7*#T*J:5CftoTfc 

[ $ * « 2 ] ■ ' & « /h ft £ fi. ( 2 8 ■) ■ (S K - A Jg C ft 

[3?;fc^3] tta*ft£S (2 8) tt^tJgi:^fi£$ 

[J?#JB4] ttft/hft^iS (2 8) \i-jZ<D&Vl&.rJ 
5 C IE ft © » € f- r v £ . 

[ » 3R Jfi 5 3 & a ^ ft £ £ (2 8) J3 4mm&T©£ 

TE?iisftTtv5:isftatt5a*«4 ice a 

© » it ^ * y 5? . 

[a&5fcJ36] ga/h££g (2 8) ©i&£te###A 
©¥J5eafTa&TTa*£££8ra£T*3»Jfc«l IC 

[iHsfcJS 7 3 aa'hfcSSS (28) <Dft £ tt 3 0 ii m 

[ S3 # 3! 8 ] 3 a * £ ;£ (2 8) * S tT & £S £ # 
(12) ©a® (16a) OSifiie^Ra 1^52* 

m co © rate £ £ c iswatTsa** i 

* r v £ . 

[S5#JI9] (1 2) 3&«fcfi$iS<0a*## 

6ft0,&£t€#©£l©Ja<l6)©l$2at0. 5m 

r -y * . 

l 0] (1 2) (S 

iO: ) *30XaJ:tlt5t75^A»Sft5:i 

[ 1 13 (1 2) 1 4 ) © 

% 2 0%.W*:8l?m 2 V® (1 8) £ £ L , & 3 fig £ il 
$to^5DJ)fS;^ 8 % * © ^ 2 CD @ iz & it £ a. 

(2 0) rtCEffiS*iao»ifc«i:igtt*nfcfcJB43-T' 

(22) >. Kifejaa? i»52©H!:aif&aoic 

^IWCi8l«*l!BT#A£naofiEfl:L7t«t^JB (34) 
> a> b ft S - c r^ScT gM^ili 1 



(2) #fJ8¥9-l"2055 

2 

[ tf *'* 1 2 ) $ Si « » (12) ^ ft £ ffi (14) © 
82©SlSi*&?$S2©ffl (18) £*Tu> ftii&Kifi 

(2 0) rti:EI$ni^ttfIi:ailEShft4aiaf 

(2 2) &£®*2^ t 2 OHC&ttfc?L©SSi 

owi:»^$ftt«fi9tto»n|lfta>6!i5:t* 
i 3] »iftt;s2©£S£*-T5a« (i 

4) i. &€&©'> ft<£fc3ll©a®£«f5£l©® 

io £#-r£5itmft ci2) t, ^m^i-mmr z-tt&n^ 

Wl (2 2) t . »»a#Ottffll©B©aiBC»a^X 

««fif4»3^7ft«¥ft (26) 

^^-ffift^r< 5^ (S i O i ) 63 03S£iJ;^^t5t 

1 4] si&^».2©aa5ewrs*« (1 

4) 1 RZfm 2 ©£ffi*:Sl ^ 5g 1 

2 0JB'(1 6, 18) £=fTT£ (12) t , 

«i:l«r5&ft<0-f & (2 2) t, $&##©&&! 

ojH©aBfi=*ai^^**»r5?&3^^ftis&¥a (2 
flt©ffl2©HcattfciL (20) ^tces$tiao^?e 

Si tr.&&£ nfc &U&=F (22) t , s&s^^ £ 

2 ©JBcattfca©££©nni=»«ttffiT#A$nS.O 

fcitL tzfc&m (3 4) t^^^ CtS^ffittiSi 

[afl^Jgl 5] »lR^3520aiffi*Wr«a« (1 

4) ttieacjs i &IKSB2 ©igffisa^ jb i 

2 © JS (16, 18) £ W T 3 St « # (14) t / K « 

«cjiaar*fcs6©^a (22) ■»»$#© as 1 

6) tsfiA-, a-a«cfflar^fc*©¥a»i, 
#oas 2"©acattfca (20 rtcEasnaoaa 
aeattsnfcaa** (22) t, a&ajs^ta-s 

2 ©®ICSHtfcft©&£©lfflC#'Ac!*ifc&££tt©f6 

1 6] mm (14) ©£©*«?£$$#©£ 
us ir a «■ fc a * & sg s (28) 1; j: 0 2 x a ( w > * £ 
ftmi:A»tt"C*ai/, (14) tc 3£ EE £ ^ ira L 

T ^ x a (W) £&&$#©ai&(::a4L. ft 8 ^ & £ 
40 ttOXA (W) t<nWtzft®1S zzm&TZ z tz%® 
£T*Sx a ©«**£. 

[ 0 0 0 1 ] 

C [31 T « . 
[ 0 0 0 2 ] 

IS£*oa?G3 C VD*:;f> -7 3 © ¥ £ f£ 3 S ifi ?t 
gi:«;iT it . ^X/N^KiSiTT > /^-:SJSf t ? 
5 0 0 ?5 c tl . 3 * ^) jffl S ^Mf 72 tl 5 . 0 € r- r ? 



( 3 ) 



9 - 1 7 2 0 5 5 



Kfttttfl=fCflI«*«SftLT«fi£*n. £ x a SS K « fl= © 

w©J;5fc&*?*v£ttfl*tf*ISfcSfS4 3 8 9 9 
1 8 ^ # ¥ 7 — 1 8 4 3 8 ^1^!:^,T$tlT^ 

[0003] ^xAfefii^-r^^e^fr^aiscjsntt 
©ftajtf^^ftfesns.t^cai^TiriS. & & # x & 

x a s a ^ , * s v> « es « # -<& 9 x a ^ » # 

[ 0 0 0 4 ] 

selt^ ^xAOfigtf-ttcfc&r. * 

XArtTXy^>*U - h^J^JKU - h J$ - Cfc ? 

U -3 o £. 20 

[ 0 0 0 5 ] 9 xa £ g|«tt©3S-ifii£<o S It ffiK 

<> □ y h & C £ X A <D ft L < & 0 , 

[ooo6] $ e» ic, ^xAia^-D>^ic,toT0te 

^ r *;/ ^ c £ & $ ft £ ^ cfc£#-fl*7T? 

■^felCftsfflfS. GE^T, r y £ 30 

# * © JE 1= K U T £ X A £ T * 5 £ £ © * S S * 
-p T Hfc ttft tf ft 5 ^. £-n>^li (.V./.d ) : 

c £ w -r s © t * ^-n>^*>:^<r^^*tc(s, o 

XAfcM£©BflCftBT*SS*#©JB©BiSS'hS< 
T5:t*i*fii:ft5. fiE*©!^?* * £ c 

IS £ JS 0 . 2-0. 4mmi=T*#-g#*-pfc. 

L ; Sfl|fc®JB©JSa*<;:©J:5i::W<fc3i:2XA£ 

M(fc©IBn=a>*>*affilC*fUT»m#©»tt#E©iE 

-crashes. 40 
[0007] * & , a«*.^7Xvs*T7!i. £ x a 

ty^t»Hlj»3ft5. £ fz . CVD^S 
t K . i&m^r*y^a#*5 0org££T'jjn&LT& 

5 * C . » * ^ ^ y ^ A* 3» & 9 iS i& i3 S i: ffi M 
Tut, U - 2? * 3£ S< « ;fc u . 5 X A # ^ * - v * g it 
5> IE! SB # £ * . 

[0008] s * . « a # © s x a ® # © > ;s s m © 
a;r;£. c ni ft fa 3> o ra^sa:t s> ft, so 



5. £©£JHj»*£ft©§S£©lffli::»**s/ 
&fctt©Kfl:£JB < - :c^t^r>'j3- 

[0 0 0 9] *««WS«U. ^XASJfcJgffifcfi&T? 

t T * « . *#f?§©ft!j©iE$te. ?&;9;tf*©E*jlc£iL 
T + #(C?XA£#&^£^£a<T££o + #fti5*mjE 

* t> tt « ft © S ^ SRC ^ T & fi®^tt©3Sfl:«:ffl< 
;: £ # fc n J: 3 tltftSft y^fiftnciT* 

o . 

[0010] 

£ tt , Slfttf82©aiS!«:#T*itt«£. & <tf ft © '> 
ft < it»JB 1 © £ 25 £ « ? 28 1 oH*J|tsa«#i, 
JflaTfc&a©?!**:. &$*t#©&85l©8 

a, 1 ©JB©aasc«»oft/ha^iS3&t 

ftJt5ftT*0, »«/Mi3SfiflS* ttAffla^«5EJ: 
0 t,^$^J^«i:0Ji£$^T^t^xA$llIWi:^g 
ftTffi#T*J:SCfcoTfc9. &&^#©*81©S© 

iKBfi c«j#$n&!?x a ^aftai^xfltj&^a 

£ft£#;SJ#X[C£0?$2?£ft*cfcolCL£;:a: 

[0011] £©ttdti;:* £XA <h£§3t#<!:13 

# C /h £ < ft 9 , # £ «fc O IZ ft 5 . ^XAOfflS 

a ® AH £ 1$ < £ . ###*©* #3fcffWCSx a t;SS« 

nxC7XArt©iaffi»#ii-ftiza5. ««#rti:-iaa£ 
an. f *fi4:C7XAt©iiBiz«jE*Winrs 

-r. fs * ©be -h * rS < u T h . ^XAd*»a#Ctt 

[00 12] ^^iaas^iTc^o^ 

/h c u jg (" Bjc * ft T ^ « a * f?J > L T , ^S'h^^ 

S s - ± & iz & fit c n . % z i ^:t&$i^7- : && : .tft% 
igi:^fix$n«:i^T*«= v x a # ^ 5] ^ ^ :i «fc o 
r 3 - 
'h a s» S 



:t ^ £ ft « © * ^ 0 is 31 T * ft 10 : .z :t 



( 4 ) 



ft 08 ¥ 9-1 72055 



£ y ^ X E 0J $ ft X ^ 5 0 # *? k L H . 

(0 0 13] 8a/jNfc£S0.6SJSfca#*©s|iJ9Sfi 
8#x0»^ea'h&££0i«a, 

S«#ffl«iEi©ll80flBIHrtlI*HTafS-&r. arSSil 

[0 0 14] C © « , »a/hfc££0i«sa3O/Am 

V Atfi&MZ tl* tt & Il25t 1 1 TorrlC 

£ . #*5 l +y^i:£^X9XA$fr«T*«'&i::tt'N 
'J ? A 5 - 2 OTorr0jE?jTftJHcfft*l£:#£<* 

" X . tta*fcSS£0i«SttI5^3O;imT**0**ff 

[0 0 15] * ft . ftUX X r v V tV>WV>& 

£]ft0*a*£iS«*fc«&K:tt, tta/hft££££ttttft 
ig#0Sffi0SMffi^R asJ»ii>5 2 tfmOftBfllifcS 

x <z>iS £46 ft so. i &± i:r.5:t3)«T*5. 
[0016] £ft, 9lAi1|tiiOlfflCK«Et?jD 

1 0 JS 0 $ J2 0 . 2-0. 3mmi:it«0(](r^<, C 
H5±0»»Sfl:0Ja0J5lSa*O. 5mm&±X&££? 

tooi7] »a#©iaflE3&«±#r5tsi«tf0 

c&«fc!>xAi;aEn«u-?«a#ieiiDUxff#«tt 
tt±cft5t^5raffl.a*»tfersfc*ic(a. & 8 $ # 

ai-«fc!r-r * (SiO: ) *3 0%£iJ:^tr«t7 
[0018] £ft, 8€#0ftC&ttft&JK#^i:dFL0 

H;:MT^^©?S::. &&ig#02R 2 010 c & 

>. SfcJHia? > 2 0jg iZ &;tft?L0S£ > 0 ffi C £ 
T -5 i J: >i . 

c o o i 9 ] ^ ffi s; . & & ts $m* a«S0#520aa5* 
«:i2J3.@*#i, & ^ & ;r & ^ r « ft 3 0 ^ & i* , 

& £S « & o 35 2 0 ft ;z a it ft ifL :rt ;= ffi S 3 ft a o & stt Si 
c & «g * ft ft & a £t =■ > , & ± m & * c k £ 2 0 a i; & 

it ft ft 0 a c 0 Iffl - # A 3 ft ft *ft £ £ ft 0 £ Vi & > ^ 



[ 0 0 2 0 ] 

[%.W<D%m<DMm aT*5fiW©HJSfi««JIC^^X3iW 
TS. Hl&tfH2C*UX, ^fft 1 Oil, P3 

S^o^i^i2>. i 2 ©rtfflsizJiasft 

fc¥JS&R*tt0«« 1 4 t*6345. £ff 14(236 1 
Jfctf 3$ 2 ©a®l 4 a, 1 4bitt5. 1 2 

tt €8l40£?10£®14a£fl3?3jl0JSl 6 
<h . tSl4Ol2OSii4b$|:|20li 8t 

10 

[002 1] &m#l 2 0 25 2 0 © 1 8 (C S2 ?L 2 0 tfi& 

*. c ©AaiiTF 2 2 tt«ff i 4 c«ssatncfft«ES ft, 

■I7'J-H»2 3*^UTf»2 4C«tt$fti. SI 

C &m&T& £ ft X H 5 ^XA.WfcfcjB 2 4 

ft, < ^:■5Tgi#l2^)^l^3JSl6^^T|il4 

XT#BBffi t *'T«lJi$ft4«'&C(i, ^7X7K7-ft 

[0022] 07titSii :oftai 
4ttHJB0»i6#i 20j&ttAOfcfcraM;:*s^Hffi 

C. ««1 4 36**aS2 40-*0ffllCffi«*ft4. ^8 
1 4 0-fl&0«* a? L . ^0^^14(5 2^0^^ 
IE & 0 £S # 1 4 x , 1 4 y C £ 2d S ft T H S . 
CI*. 2^0-^ F3« # 0 SB # 1 4 x , 14y*»*fi24 

©ffiwcieasfta. C0»ai^-f^0a«i4ii*n 

30 fiJBOABaillfi'&r, ^r0fll0^:|*. #J 

[00 2 3] B 1 & H 2 C *5 ^ X , #aJ#*{fc*3P2 

6 i 2 i 4 sjiafi uxaitt $ft-x ^ 

-5. ^ 'J £ A « 0#£! H X ft®* L £ H jEf 7, (ftefi^ 6» 
8«#120JBl0JBl603EiBil6'aIC(ftJ&$ft, ft 
« flc 1 20^10^1 60^11 6 aC&tf^ftft^X 

[0024] S & 1= . Km^l20^10@l60^SS 
1 6 a C tt « ft 0 » /h & 58 i£ 2 8 ^ ^ (t b ft X -5 . gfc 
40 /h&S€ie280*^li4t*«3&««5£J:Ofc^SH««i: 
»fi£SftX^X«>XAW*g|Hmi-jftffitt?«J*r*J; 
:i:4oT^5. m 3 0 fZ 33 H X . » ^ ^ ^ iS 2 8 
ii F — A # C 5 ft X H * . 0 4 0 0] II * HX ii , & 
^ * ^ £ 2 8 !i SS ft m B !" S tit c ft X Vi S . a ft I 4 - i 
JB 0 « * * 3§ £ 2 8 C O ! -i X S C ft ffl i= ffi W T « , 

:n;iE^tjg&:^^iojg^^si'h^^S2 8 i= o 
viXx>®^sjn£-7^o a 

[0 0 2 5] 0l^^SI3*^iSrsi:. « 'hA: SS £ 2 
Sii-^J^tt&^-^^'yxXEJaJcnXVi*, 0 
50 3 ;* ^ H ft X ;i « <i: "5 i: • 3&*£Sii£2 3;2HJB0« 



-Al*[XJBj£$*lT£3, ^©$7tift©i£&D!;£ 0 . 8 
mmT360, ifi c H i* 0 . 0.2 miut»5, Rl^ti 2 
© a 'h fc 3S fi 2 8Wl«)t;7f PS4minftTT*5«) 
iJJffSK. £ $ #J T ! 2 3 m m T £ S . 

[0026] Bojyaecfint, H?t^io 

IT«< EfiRSn, #fc£££©ffittft7;P = - 
C d3 V> T . »<f tyi' 1 0*3£j$Ofc7^S-«>i»«) 
CVD96ff 5fc*ORa£Si:EBS*l, 7 X A W & ffi 

[0 02 7] ^IAW*^t?t 7M oi:«j$t§t 
« C $ ft 1 4 £ S X A W £ © 08 IX * E # W Jfl $ *l * £ . 

ns. ^-n>^tt. f s - a (v/d) 1 T^*e>n 

5 . Att£StT*0. V li^E , clt4»*#12©»l 
©Jgl 6CI$T^5. £'x A W a 'h fc 5S 2 8 © £ 

«c43^ra*# i 2 £ tt^»mi: ( afli«T5. 

[.0 0 2 8] y £ a # * # ft iSl # * ft ite □ 2 6 IX SI 

o^^?n, ###7. ©e?j t . '"jiAWigtiii 2 

£©m©itElXffi-3fcKK-£©fi£lXfc5. * ft $ T 
}2, <7XA Wttft/ivftSSfi 28©4fe*CiJ^T«a#l 
2 &tt3SHWe&lfcittLTV>50T, !>iAWt««fl: 
1 2<=©IH©*ft£©;9*#ftlXih;£<fc0, ^IAWOjG 
Saa5ffl£lfc<£. »3^X©*3ft«SlEEtmc^XAWC 
ffittLT^*. ftoT* 2 f*i ix * 

tUTfe. XAWttftiBfl: 1 2 rt ©filSa-tf ©JBS £ 

5 r ix . fta^7i:J:?T^-i:*«gftTi>iAW 

w©iai«»*»s-actt5. 
[0029] Biou',; 2 xa w©& 

&<h©§8#£;*U, E^ii 6 0 0 7 7 h. S^IJ4 0 0 
7 y h©tt^*^(tfci*OXAW*3 OCCTSfl) 

Ci&fi&»ai3!r^©flE^€^uT^*. # # # 7. © e 7? 

tt 5 - 2 0 TorrT * ft if £ n ©##;&> 3. 5-20 Torr 
ttf<z £&*&2lXffl *ST£. LfrL, 

^t^. T ft , fillft 7M 0^3(11 6 a 

E73) «*2£©J£7jJ:0-t>ifiSH. ffioT, 

* 1 0 © © £ 7J :s . nAW*^|*fy? 1 0 S * 

ftSl*J:3£T£ftfl;tfX©E7jJ;9fc*£< 

6 6 T , fcfl#x©E^#itt<fe5 is 
T 5 ^ 5; ^ 3 

[ 0 0 3 0 ] Bl i&:^l2:;^/h.t:^S28^:^ 

< Sc # © r © m * a :t * ta f 1 *- y 9 * jb u - ^ x a 

W ©&&*&&:. ft #j~^-rgJ-7££. SSia&ftli, £ 
S3<>f, I5IH lmm^^XA*, 2 0 0 0 aTorr © 
£ 3 T , RF 2 0 0 0 W ■? 2 ft m & 3! T S *) © ? 5 ? 



( 5 ) # 9 - 1 7 2 0 5 5 

8 

ft . Si i t is . & '31 ? r *y ? © $ ii ffl & R © © a* 

21S&9. ###;7©E?Jte5Torr-ea5?ft. Hi 2*C 
14, J*«^t?2©i8«;P£P?:R©fc©#5iffl*D, ft 
£J#;*©E77tt2 0Torr"C<&o£. 
[0 0 3 1 ] 0 1 1 & £X B 1 2. £ , *7 X A © _t H it & 

iifcai2fx©EaixffioTgfl:TS]&** -r © £ ft © # £ 

^ » it W IX '> ^ © ?\ ?&S)J!f*©flE7J*i&3SfiL±IX 
ffi<T*&gttfcH -7 X A © T IB £ Xt 

J:^. X©;g*T, #3eH©«fc5C2XAWa«8ar0:i 
2 ©£5 1 ©JB 1 6 ©&ffi 1 6 a lxa/hfc£fi 2 8 C «t 0 

A&jss-rs-j: 5 i:ts x t a, aaeixaniRtfasfc* 

(5 i: IX & 9- f *v * &E £ ^ ft 5 © tX it ft ^ T M 5 i (4 
^ * ft t> a* . 9xaw*«^ix<s#l&*xj'7Xaw£ — 

20 [0032] fit. f i 1 4 t^XAWtOHB IX ifiE 

* ^ ad T 5 £ . a * ft ^ & 2 8 tx £ ^ t ta fif # & * l . 

C7XAW«a**»=12l3*SIC!ft»$*l5. £ ft , a/JN 
■S © T » ^XAW^?&ai^^CJ;-3T«tO-J^-iC^aiS 
[0 0 3 3] a/J>^^g2 8©^l$ti^^l^X 

©^F @ * ?? T *? s u^. 

Ccfco. ###A©#^isa/h£^S2 8©ft$, r & 

30 C7XAWt»lt^l2©3Bl®jBl6©«iffil6 

[0 0 3 4] a/J^?i^i£2 8©^$ii^^^7 l ©^^i 
Sgfi©»$2 8tt3 0»m£tTT*S©3a«ffSLH. M 

It 4 1 4 7 . 2^mTa6^, e 0^^t'y^lOtC^^r 
40 !>XAW$?&af 5«^i:tt^U ^A«5-2 0 Torr© 
E^fT^ffi $ *l* I id^< , l©«^©¥^gfifrS 
!il 5-3 0 - m T ^ a s SEoT. ® /J^ ^ S 2 8©IS 
£!X1 5-3 0 i!ni75^^)^^sU», 
[0035] * ft . ?&3l7i*7i^1lft7MOi:J)K 
© & & ift © 5» * ^ * * ft * i: \t * ®/hr^.S2 3 
CfiSSfi^l 2©aSl 6 a^ISffil^^R a l^^o2- 
m © % gj (I jo o i "5 iX T « i «X 1 , X © ^ 5 T ^> I c 
;: i O , ;*2l7fA©ifliS§E»*0. l^tCTcIi^ 

* 5 , 

50 [0036] S 9 £ » 'h 5: SS a 2 8 * ^ ft ttt » 1 2© 



( 6 ) 



¥ 9 - 1 7 2 0 5 



9 



10 



S ffi 1 6 a © & tin ffi & R aWS^^tST^, £ 
ffiftKR a (S^&fi^JSaS.a: fcSfctt. * © ± 3 IC t 
T # © £ . Sr^-f i'Dy-vStSil 6 aCSlS* 

[ 0 0 3 7 ] jgJSfc-fttt&frjfr^ tfgfc.*^^* t £© 
&X*^*-©£iI©g££;KTItt-C*S. AW^^O 

t5tt, o = (T, -T, ) / ( T . -Ti ) € jg £ 

Btf>#fta#i ©£*t5E£lwX*;^*- 
© £ ift # * o , iJS*ftojjtootti:±<i*A^- 

©g&'^fc^ &#©^js££sfi*ei4, 0 = 0. 01s 

fcftartfO. lHiCliO, & *? £ & £ & ft fc> ft * . 
<fcoT, CJ:? Tfi^m^r y $ 1 0 C " 

[00 3 8] ->!AWi:5il4i(DWC»na' 
JE*WJ0TS*-&Ctt, S«#12©SBlOJBl6©ISt 20 
$a«i«t>BllE«rttet»^;i#*3lT«64. & T * ^ 

rt©ft3 (Fo =A (V/d) : ) 

1 2 ©ffi-1 © JS 1 6'©# 5 d 14* 0. 2-0. 3mmi 
it C» < tz 0 , CftTM4BtfJBE#ttJ&<iK£Tt&u 

[0 0 3 9] i««ffiSBianT*«£Ctt. & £ # 1 2© 
28 1 ©B 1 6 ©# £ d 14, »«]£.«*tt£il»£T* fc* IC 

UlAWSftSftyMOCSIti*!**, 30 

□ >7} (Fa ) .0 T£ < . V 3> 7 > V -*< y £ ?7 

( f i ) *t,?ijfflr*©**a£i/V^ 

[00403 Bl 3tt, ^IAW^^ff^lOi; 
»lt«56l^ (F) rt* ;7 - □ > 77 ( F « ) © * C i o 
T4A b ft -5 w 4ti, £XA\V£ 

Siftvi'iOCRStSK*^ (F) flt £ - d > a 

(Fj ) ^7Xy*3 >y>7-^^^] (Fi ) \Z £ -? 
"4^6^§:i^/TlTU5. v a > 7 > 7 — ^< v 9 

0*14, gi¥«*t©fflcntJE^wai$nfct*c3|i 

7** v 9 1 0 © * ^ il !4 , 8 ^ # 1 2*a«H^ft5 
«©J:0fe®ffilaai©a«fled»6S:5^©>L, € ft 1 
4 c •> x a w > © (ffl i; ffi a /h i < Sfi ^ i« ft S J: 5 c r s 

[ 0 0 4 1 ] ^ 1 5 ;4 , a*©jfefr;-*5it*Kj»^ 
(F) t^TS75 £ -5 £ 7 n h U f& & P 
:4, ff'tf^ r * i 0 ( 1 0 :1 Qca> ©$i£ 



0. 2 5mm<?)S^*^1*. ES^.^T'Dyhltl 
Qi4, OSfijSftS ( 1 0 :1 Qcm) © & 

fcfc 1 2 TJBfiE t . 1 2 ©$ 1 ©B 1 6 © J? $ d 

[ 0 0 4 2 ] H«C, KtifiRtt, ft 

*^ r y £ 1 0 £&&ia£i (1 0"Qci) © & 1 2 
T^iiSL. £fta# 1 2 ©SS 1 ©B 1 6 ©J5t $ d # 0 . 5 

&€?r-y^l0*:i£^^LSl (10 m Qcb) ©&^# 1 

5mm©$-££^T. ^iffii£«R a 0 . 6 ti m T & o 

[ 0 0 4 3 ] HftfiP 7?H«JE'*i« < t (F) 

ss5<r*wtia«-c*4*« l ftfli#i2©asi©fli6 

C|?dit0. 2 5 m m £: & t,i , [fcSlQTi4&&iaST 
*DlOSSd)J«0. 2 5mnit^U«T5ll^ (F) 
tt#H. l»«RTM4tfflE£ie< LTfcM* 

(F) fcS&fcttfiH. lffi*SlSTt4fl£&£a2lT£> 

.0lOJSSdd«0. 5mm-C*53j«R«A (F) tt ft 
0 & ^ . * 
[0044] til®? tti\mQ£<D&, 6*»f4lfllftR£ 
S £ © il £ a* T Ifi « J L a* , a > 7 > 7 - ^ 7 ? 
77 (Fi ) ICffl^T^. y a > 7 > 7 - -y 2 *J 
(Ft ) tt 2 0 g / c m : & ± & £ . 2 0 g / c m : i 
H 5 ffi i4 , 8<>7 c © r 7XAWTli 6 2 8 0 g/cm ! 
CSO, Cfttt*a^^©JE^CjttLT«14TorrST 
M?iZ>Zt S£oT, £ ?8 1 2 © # 

$ d # 0 . 5mm£iJ:t:S7r^-n>j]i?-n>^ 
(Fi ) i*t*>40ft<ft^Tti, v a > 7 > 7 - A y 2 

•h (Fi ) A:tt-csiHWc^xAW£ + ^c!ftaffi»r 

©fi^C 1 0 11 Qcn£fcO fe^^Jir ^UTRIW £ 
J£iaS©£Mt4£&l 0 " - 1 0 >J C!>4eiBl^eiiSAr7. 
&3i&12©251©Bl6©i5i£;)<0. 5 m m & i: T & 
5 J: ? id U . *ili:J:oT9III«flEi:»lT + »ftiB* 

[0045] mi 6 14 , dSt^l 2iLT^l$tl5$ 

@ © -t 7 s y^©iaa£ic^r*ffitt*©«fl:S3Si"H"e 

ffi#t*l4. AMl#S7 r f7An-©^7X©7 
Jt/itT* 0. A M 2 7)5 $ f < 7 i O ^ 7 ^ O 7 il/i t 

A<^7Z©7JI/^^-J4-g?{l:T<« 
( 5 i 0 : ) £^8%£#l, i7< HilSHt^-f* 
( 5 i O : ) ^40^1'-:^= % .IS L ;4 $ "7 

^^^^^©TiST'So. 
[0046] ^^f t 0::^7XT3?DSriT^i 

0 (« S ( ^ 7L \t 5 0 0 C ) T ffi flB c tl 5 - : ^ s 0 . ^ 

* i 2 © 6- fef fi- ;4 £i » i 2 © a is © ± ^ > i *> ;z sa 

^ ^£ irt T ^ ^ ft T T « . ^tSr - 7 7 1 0 ^^JAIt'o 0 0 

t?M:n^^i::i. e © a ^ ■? T iE l ^ o *j *. * 



( 7 ) 

I 1 

* h ? CD It 1* y h;t"iTT£><5. Z<D £ z> \Z, & 
fl^+y^lOtfHSTttJBSftSJB^CJi, KSfcl 
2 * - ft <tM % (S iO= ) *3 0«J:tlT5t7 

L/Tfi, 7^5t^A7-f hWlt:, 
5 # * * . 

[0 0 4 7 ] 0 1 7 fS £ Jg *3 ^ 2 20I&OtfttSS£;*T 

1 8CI4A2 O^filt^n, CO?L2 0rti;:tt&HS»? 10 

2 2#EIHSftTH*. C © fl SB 2 2 K « * tf 3 n 
- ^ 6 fc O , €®14tI^UT^/«<75lltC<toTD 
-ftttSftT^*. COfcffifcS^Ttt, ^JSi3^2 2 
U20Oi20taBi:4 i ty^T*5. w <Z) 3& £ 
M T? tt , IUf'(Pb + Sn) £ £ © JB 3 4 A'* ft 
T^. tt^££©JB 3 4 ttfflE** y 
T#A$ft3©T> 'h£ft*r y :7Mc & IB] 
ft, *©fc?S«C«fcT*. ft'** «A^3^T«^03ASW 
ICBIT, &m&=? 2 2 «S8 fflT * * J: ? C £ 
U £ A/Tfc 2 . 31 #ft<C££J;r>*:3 20 
6i«Tt5<t:i;T4. 

[0048] Se^T. 1 2 ©** y 6 

ft. 2 0«fii!J«rtt3&«35fl:r«0*IW±"C€' 

©^ry^CSasatiiiyuai'&fcCIBfcr. 4 s r -v 7 
i=»«ttjgT*PA$ftfioffifl:Ts*©&©tt£JB. *y 

[0049] Jbi:, »m#l'2©4riry7 p i;:JI«>a© 
*3. C©«£, $0* ^ffi$©&®£ 
[ 0 0 5 0 ] 

[ 5£ ^ © 2ft & ] &±£^L££5i::. * a q8 c ± ft tf , 

+ »i:9i/\*fij#T5:tA«Te 1 a& s ti -h 5> ^ B 

**v»ttieufl£-efcagjBSft*;£ 40 
a * ^ is a * © ss-^ as c a ^ -c & e & # tt © s 




^rfja^9-l 72055 
] 2 

ft * m < Z £ ft ^ £ v iZ L /Z ifa r v 2 1§ Z> Z t 
tfi T t * . 

[ 0 ® © (Iff $ ft & W ] 

.[01] *3Sffl©Slj8ifll©ff 3?- + v 9 Ztttm 1ST 

* « . 

[02] ^l^J^tf t-;^^¥IST^^. 
[03] 0 1& tf02©&/hft^£©£;*c0T£*. 

[04] ft^um&vi&om z ntm? * * . 

[05] 0,l©&^7 t r-;/i7£±£C&9tttt££C3 

[06] B 5 ©WEST**. 

[07] 01©0^7 t ^^^0mS*:iSlo»fffi0Ta& 

[09] ^ffifil^*ia^T^0T^^. 

[01 o] fsxm-h t oiAjaigci^^t 

[01 1] #AflE2j# 5 Torr© $ © ^ BE t Ox/\m.& 

[012] #XJE77 tf* 2 0 To rr©*^© Dl/\fl 
i£ © B8 ft € 3* r 0 V h Z> . 

[01 3] K»a***-D>*JT#Sft3£££;RWT 
*0T£*. 

[014] »«^i»^-D/^ti;3>V>7-^yi' 

[0 1 5] €££&&77i:©Bgft£^T0Ta5*. 

[016] &%ftZ>Ugtt&&imt C^^tltfi 
*. 

[01 7] 8§^#©£®3g^©iG; 0 tttt$£^T0T£ 

[ n n © sa w 3 
1 0 - » m * ? * 

1 2 -R«fc 

1 4 -tas 

1 6 - S? 1 © JB 

1 8 •» 25 2 © 

2 0 - a 

2 2 

2 6-?*ai2f*8i&n 
2 8 - ft 'h ft £ £ 



[03] [04] [09] 




( 8 ) 



1^1^ 9 - 1 7 2 0 5 5 




( 9 ) 



1 9 - 1 7 2 0 5 



1812] 



[013] 
F« Fq 



H O) 

° 20 



-100 

~ 8D|- MAX 

a 60 



MIN • I 



1000 2000 3000 4000 
«J£ (V) 



[014] 
Fee F a +Fj 



+ + + + + + + + 



4- 



12 14 16 



I 



+ + + + + + 



m 

1? U 16 



EH 1 5 ] 

a — ^ a=10 1& d = 0.25mm 

D — n q = 10" 13 d =0. 25mm 

o — o fl = 10 15 d = 0. 5 mm 

© — a ft = 10 13 d = 0. 5mm 




500 • 1000 1500 2000 
Sff (V) 



U 16 




200 UJO 



( 10 ) 



#08-1* 9-1 72055 



7 □ > h ^ 
(72)&$^ 

<72)&93# 



i? © fi * 



